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(54) Abstract Title 

Breathing simulator 



(57) Computer 3 controls pump 1 according to a stored breathing pattern of a patient to produce an output at 
connector 2, eg for testing therapeutic nebulizers. Many patterns may be stored in the computer or be 
transmitted from data transmission means 4. Using input device 2 which includes a pressure transducer, a 
patient can record breathing patterns for subsequent use. 
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Fig. 1 CO 



At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy. 




2324387 

ypTTATTf SIMULATOR 

u a emulator i c a system for simulation (and recording) 
The invention relates to a breath simulator, i.e. sy 

of breathing patterns of healthy and sick persons. 

Duri ng the development of effective therapeutical nebulisers, changes in conduction 
^always be examined with respect to the manner and the degree in which th 
must always u nebu liser performance of a therapeutical 

— ~ — 

nebuliser is juagea These two values are in direct correlation 

amount of aerosol and the droplet spectrum. These two 

u u • nf the natient who breathes differently dependent on the 
with the breathing behaviour of the patient, wno 

L and gravity of his disease. The breathing behaviour also differs from patient 
nature and grav * bet ween healthy and sic* persons. 

t0 patient an ["**^ only been considered insufficiently in the 
Until now these differences nave omy 

e^ination methods and test P*— - for -P— — — 

b viw of this — the object of .0 invention is .0 be * 
basis for a reliable, omental «aminarion of therapeuttcal nebuhsers. 

-phe object is solved by a breath simulator for the simularion of breathing patterns with 
the features shown in patent claim 1. 

a- m the invention leads to the decisive advantage that 

I" 0n L — of which e— can be carried oo, on 
therapeutical nebulisers with a reliability not yet achieved. 

Moreover, a breath simulator is provided by .he invention which penults a simulation 
of breathing patterns with a high accuracy of reproductton. 

m invention is described in one Mowing in ntote dotal, on the basis of an 
embodiment and with reference to the drawing, which shows: 
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Fi8 . ! a schematic representation of me —ion of an embodimen. of a bream 
simulator according to the invention. 

^ embodimen, of the invention shown in fig. 1 comprises a pump means 1 a 
ZZ n-enns 2 and a computer means 3 which is connected both wrth .he pump 
1^ and with .he recording means 2. Tfie compu«er means 3 contioU .he pump 

Z 1 Bycvalua,iono 

of .he pump means 1. a breathing patrern is simulated. 

However me compu.er means can aiso be constinced so as .o be sepam,e for me 

Z pL htOependen. of tire simuUtion. In tins respect, .he computer means and .he 
2£ lei can be very compaC so .ha. mis uni, is aiso sui,ab>e for mobtie ~ 
" ta are then transmitied in a computer means connecred wi.h tire pump means, 

luKepiacewiti. me aid ofada<a carrier, „,e a KAM card or a drs*er,e. 

u k. Fi. 1 the pump means 1 consists of a hollow cylinder 
Tt, the embodiment shown m Fig. 1, tne pump ui 

In the embod therapc utical nebuliser (not shown) winch 

^'ZT-Til* in me hoUow .tinder U of fc pump m^s , 
I let ^ 13 Piston - H which emends out of * ho ow ^de 
U The hoUow cytinder is secured .0 a iinear drive urn, 15. tire moved pan 15a 
Lms secured^ me piston rod 14, so .ha, the pis.on rod 14 .ogerh^ * 
"1 13 can be reciprocated in the hoUow cytinder U. The tinea, drrve un, 5 am 
Ci Id in such a manner ma. tire breaming patiern o, a parien. ,s sunu,a,ed 0 
Electing piece 12 of tire pump means X. fir addition, otirer breatinng paberns 
can also be simulated. 

Tte activation of tire linear dnve unit 15 lakes P .ace by .he compurer means 3. which 

Z cusromar, persona, compu,er witir sui.ab,e activation 

adap.ed .0 me tinear drive unit 15. Tire customs,,, provided serra, mrerfaces of 
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n of to pump ^ J on to piece U Tb. «*— 

a. generates an under- or over pr ^ ^ ^ ^ 

ca, take place in such a manner to. the speed 

u x™, 13 reproduces the breathing behaviour of a parent wt g. 
moves me ptston 13 reprod ^ of . patient on to 

accuracy, so to. the pump means 1 srmula a ^ means 

connecting piece 12- H» "-f" mKH1S 3 *"* ** 

for to linear drive unit 15. 

- • ,M.«»ct lo a stored breattiing pattern, wherein for 

te moved, ,e. whether on to «^ ^1 ^ wh a, increase 
„ or decrease should be produced. ^ of 

piece of to pump means 1. 

« to user to select a (previously stored) breaming pattern 
Tto computer meuns perm,* the user sel * ^ . 

* a display 31. The breaming patter* - d^ ^ _ ^ 

.reaming pattern library in cerram caregones or ^ ^ 

fce breammg pattern desired for to camrnaho n of to W 

individual patents with the same syndromes. 
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. the DatieDt wh o breathes in - out via the mouthpiece 21 of the 
of b at b of *« ^' compute, means3, 

" T^I flow m eaLd values of the sensor 23 ate teceived by the 
80 *" ZTI — . Tie computet means 3 stotes the respirator, flow 
computer meaas 3 and evalu ^ ^ ^ ^ of 

*. stored measured valu« *e ab ^ ^ ^ 

value representation, are fonned, wrth wn.cn 

whi ch was recorded with me aid of the recordmg means 2, can 



activation of the pump means 1. 



• f rabiv stored in such a manner that the computer means 3 builds up 
abreatnmgpattentUbrarycove » ^ m ^ 

withB me - ^ ^ WitiTmecate.ories or classes, 

™- — - — - - — * to fc 

category or class. 

computer «- 3 * ^ ^ ^ ^ ^ ^ 4 _ , he coniputer , 

— r-rda^ irrsr: 

H is as reptesenutive as possible can be vetv rapid., formed. 



CLAIMS 



, a M **- for *e — of the respirarion of a pa.ien, for ft. 
examination of «herape»«ical nebulise* compnstng 

a pump means (1). having a cheering piece (12) for connection o, a 
therapeutical nebuliser, and 

. compute, means (3), which ae.iva.es me pomp means in such » 
Lnet^mes.otedhma.hmgpanetnofapa.ien.^ptoduce.onme 

connecting piece. 

*«. to claim 1, characterised in that the stored 

— — -- 

patient. 

* .i„i m * 1 or 2 characterised in that the 
, a breath simulator according to claims 1 or Z, cnara 
3. a oreaux plurality of stored 

computer means (3) comprises a memory umt (33) m which 

breathing patterns are stored. 

a- mn ne of the claims 1 to 3, characterised in that 
4 . A bream Simula accotdmg < one of the ^ 

stored breaming pan- are comome, m» ^ ^ „ 
criteria and a breaming pattern typ.cal for a class of brea 

stored. 

5 A bream shnuU.or adding .0 one of me claims 1 .0 4, 

L compl means (3) * connecred wim a da. —ion means W 

transmission of breathing patterns. 

, no tQ claim 5 characterised in that the computer 
6 . A breath simulator according to * means 
me ans (3) is connected via the data transmission means (4) wi 
of a further breath simulator. 



g. A oream sensor ^ pre feraDiy 

means (2) comprises a mouthpiece (21) for the pat! 

a pressure difference sensor. 

t means for breathing patterns for the simulation of a patient's 
9 . A recorchng means for bn g P ^ ^ ^ ^ 

breathing for the examination of therapeutical 

a .cording means (2) for recording a breathing pattern of a patient, 

^ M <» which is connected with the recording means 

a computer means (3), wincn f recording means and 

3*0 which evaluates the recording signals of the recording m 

stores same as breathing pattern. 

to claim 9 characterised in that the recording 

» a — staulatOT ?ZZ il — - • — » prefenbly 

means (2) comprises a mouthpiece (21) lor 
a pressure difference sensor. 
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